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[Comment: This report bresents the complete text of the arti-
cle "A Contribution tn the History op Antitularemig Vaceination, "
publisheq by V. s Sil'chenko of the Voronech Oblast Antitularemia
Station in Zhurnai uuxroDlologiLEp‘ldemiolo‘_,ii, i Immunobiologii,

No 10, October 1955, pp 03-80.

The outstanding Seviet scleatist, H. 4. Gayskiy, whose 70th anniversary
has been celebrated Tecently and to vhose memory this paper is dedicated,
started his activity at an early age. He barticipated in antiplague work ag
& third-year student. Subsequently, Gayskiy spent many years in work on
plague, .

A particularly outstanding achivvement of Gayskiy was the development
of a live tularemia vaceine |, o Preparetion which isg very effective ip anti-
epldemic work.

Hork on the developrent o wlarenia vaceines was initiated in the USSR
in 1931 by Khatenever in collaboratior w4 th Levehenko ang Sinay. These workers
Prepared a glycerine vacelne from killeg tularemia baccilld. Later, Khatene-
ver subjected to investigation 4 Leated ‘accine, u formalin vaccine, and g
quinesel vaccine. The experiments were carried out on guines pigs. According
to Khatenever's data, the quingsel vacseine proved to be more effective than
the others which had been subjected to tostg,

In 1931, Khatenever frop the first tige in the world carried out a vaccina-
tior of human beings agninst tularemsa. Forty-one bersons were injected on
that occasion vith the eLlycerine vareine. Unl‘ortunately, the vaccinateg per-
Gons were kept under Observaticn "or 3 weeks only.

In 1934, Miller and Grzhebina started an investigation of tularemia vac-
cines. They immunizeq rabbits, SUsSliks,  apd white mice with 1ive
and killed agar and glycerine vaccines However, on subsequent inrection
the majority of the vaceinated anumais dle¢ of tularemia.

In 1935, Sinay investigated the erotective quality of heated glycerine
vaceine on white mice. However, neither & single nor g quadruple immupiza.
tion protecteq the animals fyop death.

In 1936, Khatenever ang Levchenko Prepared s vaccine from 1ive cultures
of low virulence and a polyvalent vaccine from killeg cultures of B. tularense.
The vaccine derived from live streins of lovw virulence did not yield good re-
sults and the najority of the experimental animals treated with this vaccine
died on subsequent infection. 1Ip Khetenever 'y opinion, the polyvalent vaccine
Yielded better results.

In 1937, Miller ang Grzhebina veporteq on the experimental application
of local immunization against tuWlareniq, l.e., cutancous inoculation, For
this purpose, they used cultures subjected to rartial lysis ang 8l30 soda and
aqueous antigens., Thege investigutors arrived at the conclusion that inmuni -
zation of animals by the cutineous nethod apparently enhances the resistance
of the organism.

Khatenever , and later Burgasev who worked under Khatenever's direction,
immunized rabbits With an extract brepared ut an elevateq temperature (thermal
extract). Accorcing to Khatenever, the majority of the rabbits immunized by
this method survived.
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Attempts have been made to use the sera of immunized animals but, accord-
ing to the data obtained by Miller and Grzhebina, these sera exerted only a
weak prophylactic effect.

Simultapeocusly with the investigation of killed tularemis vaceines, a
small number of human beings were inoculated with these vaceines. Al though
Grzhebina had vaceinated 46 trappers of vater rats [Arvicola terrestris],
with the formalinized vaccine 22 of the trappers succumbed to tularemia soon
aftervards. Khatenever , together with Tsvetkova and Gorbunova, vaccinated
with the polyvalent vaccine nine workers at the tularemia laboratory, but
the result was rather unsatisfactory in this case ag well, because four of
them got tularemia scon afterwards. Khatenever obtained relatively good re-
sults with the application of killed tularemis vaccine only in one case. In

194k, 598 persons vere treated with this vaceine in the Tyumen' QOblast ang
none of them ceught tularemia during the %-5 months subsequent to the inocula-
tion.

Work on the developmen! 57 tularemia vaccines has also been conducted
abroad. E. Francis in the Us investigated formol and phenol vaccines. He
also used for immunization subiethal doses of a virulent tularemia culture
end vaceines derived f'rom nonvirulent cittures. The experiments carried out !
by Francis along these lines did not yield good results. He also did not
get any positive results in connection with the application of filtrates from
virulent cultures.

Aokl, Kondo, and Tuzawa (Japan, 1427-1923) immumnized rabbits and gulnea
Pigs with a suspension of the brain of animals vhich had died of OQhara's
L disease (tularemiz). fThis suspensicn lad been heated at 60 degrees during
15 minutes prior to application. According to the data published by these
investigators, the resuits obtained by them were good.

M. Kudoe (Japan, 1930 and 2¢:%) used heated phencl and formalin vaceines
for inoculations. He noteg that white mice and guinea pigs which had been
inoculated survived, following infection with B. tularense. BHe also pre-
Dared a vaccine from a virulent strain, Devns (1932) prepared a vaceine by
adding 0.2 percent of formalin to a suspensicn of bacteria in physiological
salt solution. The vaccinution was ceiried out six or elght times. The ani -
mals that had been inocuiated swvived, but were sick for periods up to SO
days.

0z and Talaf Vasfi (Tarkey, 1S40 immunized animals with antitoxin that
had been rendered harmless. *

E. Gotschlich, Galem, Said Bilei, and Tansin Berkin (Turkey, 1540) used
vaccines prepared from 1ive attenuated tularemia strains. In their experi-~
ments more than one third of the immunized guivea pigs died of the action of
endotoxin and almost half of %he mice died of the tulavemia (ini‘ection) proc-
ess, vhile the remaining animals survived subsequent infection.

L. Foshay, ¥. H. Hesselbrock, H. J. Wittenberg, and A, H. Rodenberg (US,
1942) prepared a vaccine from a ‘virulent strain of B. tuwlarense which had been
treated with an aqueous solution of sodium nitrite and acetic acid. Al though
this vaccine is considered to be one of the most effective in the US, it does
not produce in the inoculated subjects a las ting and intensive immunity. Ae-
cording to Foshay's data, the vaccine does not protect the inocuwlated sub-
jects fully from infection.

T. J. Kadull, H. R. Rcames, L. L. Coriell, and L. Foshay (US, 1950) useq
phenol and acetone extracts from a virulent strain of B. tulsrense. However,
the vaccines of this type also proved to be rather ineffective, because one
third of those inoculated with them acquired tularemia.
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After snalyzing the data on antituiaremla vaccinations published in the
USSR and abroad, we are forced to the conclusion that vaccincs prepared from
killed culture of B. tularense have proved to be rather ineffective. Although
their use required multiple vaccinations (up to eight times), it nevertheless
created in those inoculated only a short-lived immunity of insufficient inten-
sity.

When vaceines derived from live cuitures had been prepared and used, un-
satisfactory results were also obtaired originally.

The reason was that the investigators apparently did not yet have at
their disposal strains with a suff'iciertly weakened virulence and a high
enough immunogenicity.

The problems inherent in the speeific orophylaxis of tularemia were
brilliantly solved by Gayskiy, wheo, beglaning with 1435 and working in col-
loboration with B. Ya, El'bert, has conducted work on Lymunity to tularemia.
He discovered a repository strain of 3. Tularense which had a weakened viru-
lence but very high immunogeneilz characieristics (the strain "Mosxva," i.e.,
Moscow). This strain was L 2d on 10 volunteers and proved to be campletely
harmless. At the same time. 1t produced an allergic rebuilding of the organ-
ism and induced developmant of antibadies in those incculated. This strain
vas lost later and Gayskiy succe & odn AShL only af'ter considerable effort
in obtaining new [suitable] ztrain: or g lularense according to a special
method he developed. One of tho aitenuated streins, which was nonvirulent
to guinea pigs and reletively viruient to white mice, was called by Gayskiy
"Bowillon Strain No 15." A second sivain of this type was named "Ondatra
[Muskrat] IV Strain."

Subsequently successful work on the modif'ication of the natural proper-
ties of B. tularense and the preparavion of vaceine strains was carried out
by Faybich, Mayskiy, Yelmel'yancva. and others. i

Gayskiy used his astenuuted struins for the preparation of live tularemie
vaceines. The ork in question carried out at the Irkutsk Antiplague In-
stitute. In the first nalf of 3¢ the rirst bateh of liquid live antitulare-
mia vaccine for subcutencous application {called "virus voccine" by Gayskiy)
was produced.

Although the vaceine proved o Le inaccuous in animal experiments, it
had to be checked on humon beings before being released for general use. Work-
ers at the Irkutsk Antiplagne Tnststute cxpressed wiliingness to have the vac-
cine tested on them. Furthermore, some of these workers agreed that a control
infection with & virulent tularemi culture ve carried out on them subsequent . 4
to the test vaccination. On & June 1chZ, 50 persons were inoculated for the
first time with a live entitularemia vaccine. At the end of 1uh2, six of
these persons were subjected to an cxperimental infeeotior with a virulent
tularemie culture. Gayskly, in his work "The Tularemia Virus-Vaccine," stated
"The workers at out institute without hesitavion volunteered for a control in-
fection with & virulent culture to be carried out on themselves," and further
stated that the persons vho velunteered for this test were N. D. Altareva,

A. V. Korotkova, Ye P. Makarovz, A. 4. Lopotukhing, V. N. Rychkova, V. Ya.
Mikhaleva, T. G. Linnik, Glad'ko, A. M. Tolchkina, and Z. Kravchenko.

The test described Twlly conrirmed the experimental data obtained ‘earlier
on animals and proved the harmlessness of the vaccine as well as its high pro-
tective effectiveness. At the end of 1¢h2, 1,300 persons had already been in-
oculated in the Kirov Oblast under Gayskly's direction. In 1943, 2,214 persons
wvere inoculated in the Voronmezh Oblast and 2 »000 persons in Kazakhstan. This
was the first attempt at the mass vaccination of human beings against tularema
with a live antitularemia vaccine.
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Gayskiy's vaccine, although effective s an antiepidemic prophylactic
agent, had a substantial Grawback: it rapidly lost its immunogenic proper-
ties (within 7 days at room temperature). This made the transportation of
the vaceine and its use in remote regions, particularly during the summer,
rather difficult.

In 1944, Gayskly, in collaboration vith Golinevich, developed a dry
antitularemia vaccine. Gayskiy found-that when zept at zero to 2 degrees
this vaceine praserves its immunogenic properiies during S months. In Gay-
skiy's opinion, this is aot the saximum time during which the vaccine may
retaln its effectiveness. However, the work on the dry vaccine was not com-
pleted by Gayskiy. 1In 1543, Gayskiv recesved the degree of doctor of medical
sciences for hig work, "The Preparation of the Twlaremia Virus-Vaccine and
the Checking of Its Inmunogeni o Priperties.” In 1¢ho, Gayskiy Jointly with
El'bert vas given e Stalin Prize for work cn the development of the live
antitularemia vaccino.

Faybich continued Ga T8 Wark on the development of the live tularemia
vaceinn,  He applled the matlcy -+ drving in g hieh vacuum (vith the use of a
speciel medium) of n fro.en ASpeRsLon of tularemia baeflli constituting the
live vaccine. This work wes cayied Ut aeesrding to the method proposed by
Faybich in equiiment develaped vy tne following workers at the iScientific Re-
search] Ipstitute or Eptdeniiology and Hygiene of the Reg Army (NITEG); Karne-
yev, Del 'nik, Grudenkov, a2i oh vayith,

Foybich and Tamaring prevared a Live dry tularemia vaccine for subcutane-
ous vaccination and, stbnegue . mne {or cutanecus vaccination. This wvac-
cine could be kept at 1o g 5 ¥p L0 2 years without a loss of immuno-
genic propertiez. In the s twon of the ary vaccine, a precise dosage of
the quantity of bacterin: = a1 in the preparation conld be carried out, which
13 something that could not e asgg shed in the preparation of the liquiq ;
vaccine. Theze valuable Properties of the ¢ry vaccine contrituted to the fact ]
that it is considerea av present ihe best available live fuiaremia vaceine. :

-

In 1%:5, El'bert breposed & cutanesus mothod of antitularemia vaccina-
tion. He, together with Tinker . Pushitova, aud cthers, prepared a live liquid
tularenia vaceine, using 03 00l medivn. The cutaneous method of
vacceination nekes it possible mrraiie o large number of poersons within a
short time.

The fact that 1o pa
ticn of human bedngs arm
ber of persons hes been

T pasied sines the 1nitlation of mass vaceina-
@2 and the civewmstunce that a great num-

<1nce then have cnabled Soviet scientists

to nake valuable observetiors —{th the burpese or determining the effective~ \,
ness of the vaceination procedure. e are of the opinien that a point has

1

been reached at vhich the 4
A summary of the recults i
contradictory information 16y

el ccumilated must he summarized.
T the reazon that occasionally
ed as far as the Guwation of immunity
alter vaccination, the time duy 243 which drmanolopicy] Teections are preserved ‘
in those inoculated, ~pg tne 2ricd wfver vhich revaceination iz necessary
arc concerned. Vaceination wnth the Ligpud yoik vaccine broposed by El'bert
took well in 100 percent of the cases wider cxperimentel conditions. When
this vaceine was used uncer practicoal ~cnditions, the percentage of cases in
which the vaccination ook weli veried belveen G0-4i porcent {Tsereve and
51l'chenko) and 6.-£% percen, { Duin! yonov) .

ia (het have

-
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The low percentage nenticnzd mist be regarded as due to violation of
rules in regard to the storage of the vaccine and use of an improper tech-
nique of vaccination. The lowest vercentage was observed vhen the vaccine
was used close to bthe limiting time at which the maximum period of its ef-
fectiveness expired. When stored for the same perlod of time, the dry tula-

remia vaccine gives a higher percentage of successful vaccination than the
liquid vaccine.

According to a figure apriveqd at by Olsuf'yev, who used a great numbepr
of observations, the percentage of cases in which vaccination with a dry vac-
cine takes well reaches 97 percent on ithe average. The change to the produc-
tion of dry antitularemis vaccine ef the institutes must be regarded as Justi-
fied.

The application of *he cutaneoss method of vaccination simplified deter-

nination of the percentage of cases in which the veccination takes because a
skin reasction develops in those vacoinated vhen this method is uszed. Origi-
nally a check a3 to whather tne vaccination ook well was carried out on the
fourth or rifth day aftrr the vaccination.  Qbservations carried out subse-
quently by Myasnikov, Sil'unsiio, va, and others have shown the visible
reactions in a part of tne CeTSONS vaccinated may appear even after the 10th
day, so that a check must be made duriag the 12th-15th day period. Carrying
out the check at this time eliminates errors in conelusions as to whether
the vaccination has taken wel: cv nat. Shouter stotes that he has observed
reactlons on the 20t: day ata suosequens Lo the ZCth day. Hovwever, appear-
ance of the reaction a2t a dute s & a5 this oceurs very rarely and for

) that reason should rot be taken inze ~ensideration from the practical stand-

.t

point.

In connection with the ‘riTial application of the live vaceine, Kosma~
chevskiy observed in a considerablie number of eases Pronounced reactions,
i.e., & temperature rise in 50 prrcent of the cases, enlargement of lympha-
tie nodes in 30 rercent ot the cases, ete, CGayskiy and Khizhinskaya ob-
served renctions in 2032 paccont of lhose vaccinated. Further observations
carried out by Gayskiy, Uilovs, Zatkovskiy, Sil'chenko, and others demon-
strated that in the majority ~f thoue vacrinzted the vaceination does not
produce any side effects. Wnenover o regction to the vaccination takes
place, it i5 most often expressed 1 subjective complaints including head- '
aches, weakness, and a general tecting of {liness. These reactions appear
on the second to third day after the vaceination. They continue from several
hours to one day and then diszappear completely.  As far as more orohounced re-
actions are concerned, one may note sccurrence of a raised temperature and of
a swelling of the wnder-arm (regional ) 1ymphatic nodes. These pronounced re-
actions ‘are found in persons vho have heightened reactivity, They also ap- : s
pear in cases vhen an unusunlly large quantity of vaceine has been admin-
lstered. Tests carried out on e mass scale have confirmed the complete harme
lessness of live tularenis vaesines und their low tendency to produce reac-
tions.

Observations carried out by Geyshiy, Ei'bert, Khatenever, Faybich,
Mayskiy, ond others have shown that both in persons who have been vaceinated
and in persons who have recovered from tularemie an immunobiological recon-
struction of the organisu takes pluce, as a result of which a state of allergy
develops and formotion of antibudies occurs. Cayskiy and El'bert are of the
opinion that allergy in tularemia i one of the significant indices of im-
munity. For this reason they recommend that the retention of the allergic
reaction by persons who have been vaccinated should be regarded as a sign that
immunity still exists. The ellergic reaction in the persons who huve been
vaccinated appears 5-15 days after vaccination and subsequently is preserved F
for a long time measured in years. Tsareva and Myasnikov determined that
there is a positive allergic reaction in 100 percent of the persons vaccinated

-5 .
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after L~ 172 years, wnile Altareva observed thig reaction after a i T
period of 6—6 1/2 years ana Miroshnichenke, after 7 years. Our latest i F
observations have shown that this reaction 1s preserved in a considerable - i ;
proportion of those vaccinated even after the expiration of 8 years.

Sone investigators noted that there is rapid disappearance of the
allergic reaction irn vueeinated persons. Chernina stated that the reaction " 2
disappears after 15 months angd 3ondar ', Anina-Radchenko, and Tatko even h .
stated that the reactlon disappears 10 months after the vaccination, These %
data, vhich are not in agreament with those obtained by the majority of in- ’
vestigators, can be explainzd oniy by the fact that the vaccinations were .
carried out with a vaccine that had ost its capacity to produce immnity.

Some investigators do not take 1nx censideration the fact that in persons
who had been vaccinated the allergic reaction to tularin develops much later
than in persons who have rengvered fromw the dfseags {ie., at the expiration
of 48 hours). By checking thne Allergic reaction at an earlier time, they
get erroneous results,

The egglutinine in 1e tiocd of vazcinated persons are determined by es-
tablishing the diggnostic titel Z-L wveeks after vaccination, The disappear-
ance of agglutining in vatoinated peszons takes place at an earlier time than
the disappearance cf the allerp e redaction. According to Yudenich's data,
agglutinins are absent in 7C percent of vaccinated persons after one  year
and in 39 percent after 7 yonrsz. Accordang S our data, aggiutinins were
not found in 4g percent of vasrinated persons atter 5 Years, while the allergic
reaction was absent orly in 11.1 vercent of these persons.

The o0psono-phagocysis reastion ip varrinated persons was determined by
Gayskiy, Zav'ynlova, Altare »and Yharin, It is true that these investi-
gations were carried out on only & srall number of vaccinuted persons.
Nevertheless, Guyskiy and %is collaborators @stablished thut the reaction in
question appears in vaceinated Fersons already at the expiration of 3 days
and persists for 2-3 vears, while Altareve Sound that the reaction was still
bresent in vaccinated BOrsSons at tne expiration of & years.

The persistence of immanologionl reastions in vazcinated persons, above
all the sllergic reextions, nidkes it possible to use these reactions exten~
sively for the determinaticn of e 122 of famuanity to those vaccinated.
El'bert and his colleboratcrs noted thal, subsequent to vgecinztion, there
were no cases of tularenia aTnong the persons vaccinated, while 4.3 percent
of those who hed not bean vacrinated caught tularemia.  Sinilar data were obe
tained by Mayskiy, Olsuf'vev, Sziszneva, Borod:in, and others.

prage

Beginning with 1946, Live antriuluremia vaccine has been used extensively .
in practical antiepidemic work ag foon as initial infections with tularemia
appeared. The result cbtained wasz invariably good. The occurrence of human
infections stopped 10-15 days after the vaccinations had been carried out.

The success of the prophylactic neasures ‘aken is certain when the vaccinations
are carried out rapidly ‘within 3-5 days) and the whole population is vacein-
ated in the region where the disease appears .

The live tularemia vacoine 1n the dry or liquid state proved to be an
excellent prophylactic preparation whien protects with certainty from the
disease whenever the vaccination is corried out at the very moment when the
outbreak of tularemia flares up.

Experience has shown that persons who have been vaccinated are protected
for a leng time against infection with tularemin ever when they work with
material vwhich is known te be infected, ¢. a., waterial handled in laborator- ‘
ies. This induced us to¢ propose tha® prophylactic vaccinations bEquminisyered
to persons who are expesed to the dange. w1 inrection (persons who iive in the

=
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of tuluremia, workers in entitularemia in-
r

muskrats etc.) Observations carried i

5-0 years have shown that no member of the group that had been
vaccinated caught the disease during this time, while

persons who had pot
sare locality, were in-
it is advisadble to carry
At present, according to a

of work in the

Olsuf'yev, the method of prophylactic veceination is uni-

El'bert, Tinker, Pucikove, and others noted that infection with tularemia

urong persons vaccinated vith live vaccines

and tenth day after vaceination.

He established that

tenerally drops curing the first wveel

the 16th day following the vaccination, cases of the disease among the vac-

cinated are not observed. 1t Tollows
diseasze only during the ver
intensive Irmunity.

passed the basic test of itg guality,

the vaccinated at remote periods ar'ter the vaccination {after 6 years) have
Tt i5 nacess
veccline that is being applied protects the
persons vaceinated against tularenin even for a
In determining whether postvaceination irmunity

not been found t, ocecur,
foreign countries not g

Singie

necessary to consider epidemiological

the preservation of the allergic reaction by

El'bert, Faybich
after vaccination with live tuleremia
b years, 1. e, the period during
Jected to observation.
to the fect that the period 4
the persons vaccinsted (taking
Persists for 5-6 years and that there
period) equals 5-6 years ang vy te

One cannot agree with Chernina, wh
Yo the effect that the duration of immun-

for G months, or Kazberyuk's opinion

Accurding to Borodin
three persong caught the disence cpe nonth after

the ineidenece

iod when they have not yet developed a sufficiently
Thus, the live antitularemia vaceine has successfully

which the persons
Observations carried out during recent years testify
uring whi
into consideration

oceurs only between the second
's cbservations, only
vacelnation.

of infection Qarong persons vaccinated
in 77.3 percent of the cases. After

that the vaccinated persons catch the

because incidences of the disease among

4ary to note in this connection that in

short time after vaccination.
has been established it is : :
data in their 1nterrelationship with : |
the persons vaccinated, Geyskiy, : ‘

» Mayskiy, and OLlsuf'yev were of the opinion that imrunt ty

vaccines is preserved for approximately ; .

vaccinated had been syb-

ch intensive lmmunity is retaineg by
that the allergic reaction
tre no cases of infection during this

longer in scme cases.

O speaks of an irmunity that continues

ity is 2-3 JeArs, or the view expressed by Bondar?, Anina-Radchenko, and Tatko,

who stated that lowering of
the vaceination.

Introduction of ant{tularenmia vaccination into the
the problen as

practice necessitated a solution of

the immunity takes place already 10 months af'ter

general public health 1
to when revacceinations

mist be earried out. Faybich sugrests that revaceinutions be carried out .
gvery year, according @ {io f_‘PidC‘J.LulU"ical indications, Kazberyuk ever '
2 years' and Yudenich averv L yonrs, Yn our opinion, thé vroblem in rep:arg

to the time when revaceination mst be carried out depends on the time
which an inténsive imeunity is retaiped

)y

or the facet that 21l duta (dbsence

during {
by the persong vicelnated, In viey :
incidences of infeetion, Preservation

of immunological reactions, sbsence of response tu the vaceine after revac-
eination, ©nd persiztonce of the effect during 5-o years in the majority of

those vaccinated) indicate that an

majority of those vaccinated up to 6

intensive immunity is retained by the
> years, 5o that there is no reason for

revaccinating them within a period shorter than & years.

Prolonged observations

the immunogenic and antiepidemic properties of live antitular
by N. A. Gayskiy, El'bert, anc Faybich,

shown that, thanks to the work done
viet medicine has at its disposal u
ngective and which is not equaled by

in foreign countries.
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